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Centreless grinding machines sometimes produce work which though
it is constant in diameter is not cylindrical. A three-sided figure of
constant diameter is shown in Fig. 293, but the work
occasionally produced on centreless grinders will generally
have a greater number of " sides." The lack of cylindri-
cality of such work is at once apparent if it is tested, by
means of a dial indicator, while it rests on a V-block, as
indicated in Fig. 315, p. 308.

The Heald Company has produced an internal centreless
grinder in which the work is supported between three support wheels.

One advantage of internal centreless grinding is that concentricity of
outside and inside surfaces is automatically ensured.

Tool and Gutter Grinding. These two branches of grinding practice
are distinctly separated not only from the machine-shop grinding hitherto
considered but also from each other. By tool grinding is meant the
sharpening of single-point tools of the lathe type and by cutter grinding

the sharpening of all forms of cutter
of the milling type, including reamers
and twist drills. Tool grinding is
nowadays done chiefly " off-hand,"
this term signifying that the tool is
held up to the grinding wheel by
hand although it is usually supported
on some sort of a rest, as indicated
in Fig. 294, which shows a modern
four-wheel tool grinder ; the rest may
be set so as to determine the angle at
which the surface of the tool is
ground. Grinding is done on both
the periphery and on the side or
face of the wheel; the former
method is faster than the latter and

is less likely to introduce trouble due to overheating of the tool but it has
the drawback, which may be serious with cemented carbide-tipped tools,
that it involves undercutting of the cutting edge as is indicated in
Fig. 295. Tool grinding is done both wet and dry,
but when water is used it should be plentiful in
quantity ; a restricted supply is worse than useless and
will introduce a great risk of cracks being formed.
In grinding cemented carbide-tipped tools it should
always be remembered that the tip material is com-
paratively weak in tension and anything likely to set
up tensile stresses should be avoided ; for example, grinding a tool with
the tip at the bottom as shown'in Fig. 296. It is also important that
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